Determination of thorium in organs from thorotrast patients by inductively coupled plasma mass spectroscopy and x-ray fluorescence.
Concentrations of thorium were determined by inductively coupled plasma mass spectroscopy in various organs collected from Japanese Thorotrast autopsy subjects to provide information on dosimetry for Thorotrast patients. Duplicate analyses were performed for 98 samples, and data for thorium in 27 different organs were obtained. The highest thorium level was found in spleen (mean: 16,000 microgram/g wet weight), followed by liver (2100 microgram/g wet weight) and bone marrow (600 microgram/g wet weight). The other concentrations decreased in the following order: lymph node, gallbladder, testis, lung, small intestine, adrenal gland, pancreas, dura, esophagus, muscle, thyroid, large intestine, stomach, fat, kidney, urinary bladder, main artery, prostate, diaphragm, trachea, heart, cerebellum, cerebrum and intervertebral disk. The last four organs showed markedly low concentrations of 2-7 microgram/g wet weight. Compared to the background thorium levels reported in the literature for human organs, the values for the organs from Thorotrast patients (even in the organs with the lowest concentrations) were at least several thousand times higher, suggesting the importance of also considering organs with minor deposition in dosimetry. Distributions of thorium in some selected organs were studied by microbeam X-ray fluorescence. The thorium conglomerates could be identified, and images of microdistributions of thorium in the organ slices were obtained.